A panel of 60 genotypes consisting of New Plant Types (NPTs) along with indica, tropical and 17 temperate japonica genotypes were phenotypically evaluated for four seasons in irrigated situation 18 for grain yield per se and component traits. Twenty NPT genotypes were found to be promising with 19 an average grain yield of 5.45 to 8.8 t/ha. A total of 85 SSR markers were used in the study to 20 identify QTLs associated with grain yield per se and related traits. Sixty-six (77.65%) markers were 21 found to be polymorphic. The PIC values varied from 0.516 to 0.92 with an average of 0.704. A 22 moderate level of genetic diversity (0.39) was detected among genotypes. Variation to the tune of 23 8% within genotypes, 68% among the genotypes within the population and 24% among the 24 populations were observed (AMOVA). The association analysis using GLM and MLM models led to 25 the identification of 30 and 10 SSR markers were associated with 70 and 16 QTLs, respectively. 26 Thirty novel QTLs linked with 16 SSRs were identified to be associated with eleven traits, namely, 27 tiller number (qTL-6. 29 total no. of grains (qTG-2.2, qTG-a7.1), thousand-grain weight 30 qTGW-8.1 ), fertile grains (qFG-7.1), seed length-breadth ratio (qSlb-3.1), plant height (qPHT-6.1, 31 qPHT-9.1), days to 50% flowering (qFD-1.1) and grain yield per se 11.1). This information could be useful for identification of highly potential parents for development 33 of transgressive segregants. Moreover, super rice genotypes could be developed through pyramiding 34 of these QTLS for important yield traits for prospective increment in yield potentiality and breaking 35 yield ceiling. 36 Introduction 39
permutations for the correction of multiple testing [43, 44] . The False Discovery Rate (FDR) was 193 calculated using SPSS statistical v20.
(http://www-followed by R-261 (8.01 t/ha in 2011), N-370 (8.78 t/ha in 2012), N-8 (6.34 t/ha in 2013) and N-8 223 (8.86 t/ha in 2014), respectively. The mean of grain yield in four seasons varied from 1.82 to 8.8 t/ha. 224 Twenty NPTs performed very well consistently in all the four seasons (S2 Table) . The average grain 225 yield of four seasons of these 20 genotypes varied from 5.45 to 8.8 t/ha, while popular varieties such 226 as IR64 and MTU1010 could produce the maximum yield of 4.80 to 4.99 t/ha ( Fig 1A, 1B and 1C, 227 S2 Table) . The CV%, correlation and linear regression analysis of all traits were calculated at 5% level Heat map helps to understand diversity and dominance pattern between genotypes and traits.
286
Heatmap showed that dominant traits were grouped into two significant clusters of genotypes basing 287 on certain similarities. In traits, the first cluster included FG, TG, YLD, TL, FLW, and SLBR,
288
whereas the 2 nd cluster comprised TGW, PH, FLL, DFF and PL, which were found very important 289 for specific genotypes (Fig 3) . In map red colour traits, i.e., FG, TG, PH and DFF in clusters shows 290 their dominance for respective genotypes. The trait, total grain number (TG) is dominant in most of 291 the NPT genotypes which belongs in 2 nd cluster (Fig 3) . Table) . Positive correlations were observed between the total number of alleles (TA), 313 low-frequency alleles (LFA), high-frequency alleles (LFA) and PIC (S6 Table, S7 Table) . 
323
Both the populations in the trees were observed to be distinctly different ( Fig 4A, Table 3, S6 Table) .
324
The Principal Coordinate Analysis (PCoA) differentiated all the 60 genotypes and separated 325 NPTs from indica and japonica genotypes ( Fig 4B) . Japonica and indica genotypes were grouped 326 separately and slightly different from each other. However, many NPT genotypes were grouped into 327 the separate cluster as per neighbour-joining cluster and structure analysis. The PCoA percentage of 328 molecular variance explained by three axes was found to be 12.43%, 7.93%, and 7.45%. In PCoA, populations were intermixing ( Fig 4B) . Table 3 ). Table 3 ). Table 4 ). The F-statistics on all three groups found to be highly significant (P<0.001). The Table 4 ). diversity of rainfed lowland rice genotypes using microsatellite markers. Indian J Genet.
